Background: Sexual problems are common among cardiac patients. Further information is required on patients' experiences of sexuality and preferences for sexual counselling. Aim: To characterise sexual dysfunction and related factors among patients following cardiac rehabilitation and examine related treatment delivery. Methods: Telephone interviews with 382 patients (32% response rate) recruited from six hospital rehabilitation centres. Results: Seventy-nine per cent were male; average age was 64 years (SD 9.8). Forty-seven per cent of the total sample reported no sexual relations in the previous year, and nearly a half of sexually active respondents reported at least one sexual problem. Erectile dysfunction (reported by 33%) and lack of interest in sex (reported by 10%) were the most common problems for men and women respectively. Twenty-three per cent reported that sex had deteriorated for them since their cardiac event, and for half of these this was considered a serious problem. In logistic regression analysis, higher anxiety (Hospital Anxiety and Depression Scale) and being male were associated with reporting a sexual problem (χ 2 = 37.85, p<0.001). Sixty-six per cent reported that sex was never discussed by a health professional and satisfaction with this aspect of care was low. Patients wanted these issues to be addressed and the majority (63%) claimed they would find it easy to discuss sexual problems with a health professional. Conclusions: Sexual inactivity and sexual problems are common in this group. Health professionals should address sexual issues with their patients, ideally in a private setting and within the broader context of addressing psychological wellbeing.
Introduction
Recent guidelines in the area of sexual activity and cardiovascular disease 1 conclude that sexual activity is an important aspect of quality of life for those with cardiovascular disease and that sexual counselling should form an important component of rehabilitation services.
Sexual problems are more prevalent among both men 2,3 and women 4 with cardiovascular disease than those without disease. Prevalence rates for sexual problems for men range from 20% 2,5 to 70%, 6, 7 with a number of studies reporting levels around 50%. [8] [9] [10] Rates vary according to age and disease characteristics of the sample, as well as how sexual function is measured. Although women are less commonly included in research in this area, studies examining sexual problems among women with coronary heart disease suggest that sexual problems are more prevalent among this group (compared with women without disease) and report prevalence figures ranging from 43% 5 to 87%. 11 A lack of sexual activity appears to be particularly common among adult women with cardiovascular disease. 12 Reasons for the association between sexual problems and cardiovascular disease include physical vascular causes, 13 fear of sexual activity provoking cardiac symptoms or a cardiac event, 14 patient/partner relationship changes following a cardiac event 15 and associations with psychological problems such as depression. 5 Although there is evidence to suggest that some cardiac medications, including beta blockers and lipid lowering medications, may have sexual side effects, 6 more recent analyses have concluded that cardiovascular medications are uncommonly the true cause of sexual problems. 1 Despite the fact that most cardiovascular patients are interested in receiving information on sexual health and/or therapy to improve sexual dysfunction, 16 sexual health and treatment options are rarely discussed or initiated during consultations with health professionals. [17] [18] [19] [20] Patients and their partners are reluctant to approach their cardiac team or general practitioner on issues related to sexual concerns. 21 Barriers include feeling embarrassed or believing that the doctor is not experienced enough to understand the patient's concerns 22 and stereotyped attitudes relating to age and gender. 23 Further research is required regarding patients' and their partners' needs and preferences for information and support in this area. 19 As we know, sexual behaviour and attitudes are likely to be significantly influenced by culture and country, 24 and we currently have no information from an Irish setting. In the CHARMS (Cardiac Health and Assessment of Relationships Management and Sexuality) Study, we have previously reported on health care provider attitudes and behaviour in relation to sexual assessment and counselling. 17, 18 In this paper we characterise sexual dysfunction as reported by patients with a cardiac diagnosis and examine related factors. A secondary aim was to describe the patients' experience of the identification of sexual dysfunction following a cardiac event and related treatment delivery from health care providers. Such a multifaceted evaluation in one country, seeking multiple perspectives, may provide a useful model for considering similar issues elsewhere.
Specifically, in our study of patients who had recently completed phase 3 hospital cardiac rehabilitation, the research questions were:
1. What is the frequency of sexual activity and satisfaction with sexual relationships? 2. What are the extent, types and associated factors of sexual problems before and after a coronary event? 3. What are patients' experiences of how sexual health problems are treated within health services?
Methods

Participants
To obtain a representative sample of patients attending cardiac rehabilitation, we calculated that we would require a sample size of 357 patients, to allow for ± 5% margin of error, based on an estimated population size of 5000 patients (all patients attending phase 3 cardiac rehabilitation in a year). 25 To achieve this sample size, we estimated that we would need to recruit around six hospital cardiac rehabilitation centres. There are 38 hospital cardiac rehabilitation centres in the Republic of Ireland. Small centres (i.e. centres with fewer than 40 patients attending cardiac rehabilitation per year, n=10) were excluded, as these were deemed unlikely to provide adequate patient numbers for the study. Remaining centres were categorised into the eight geographically representative hospital groupings in the country, and within groupings, ranked based on size (reported patient numbers attending cardiac rehabilitation, with largest centres ranked first). Centres were selected for invitation by purposively sampling from each region to achieve a nationally representative sample, starting with the largest centres. To recruit six centres, 16 hospital centres were invited to participate. Three centres were unable to participate due to perceived administrative limitations and seven centres were not interested. Inviting largest centres first was a pragmatic decision to enable the research team to recruit an adequate sample size of patients within the time and resources available. Five of the eight geographic regions were represented in the final sample.
Our inclusion criteria for patients were that they were over the age of 18 and had attended phase 3 cardiac rehabilitation services in the hospital centre in the previous two years but not within the previous two months of data collection. The only exclusion criterion was record of death since attending cardiac rehabilitation. Ethical approval for the study was obtained from the Research Ethics Committee of the National University of Ireland, Galway and from each participating hospital.
Measures
Demographic and clinical data. Demographic and clinical data were provided by responses to 12 questions including: gender, age, educational level, marital status, medical card/ health insurance status, self-reported morbidities, current medications, use of medication for sexual function and details of participation in hospital cardiac rehabilitation (when they attended).
Psychological and physical health. Anxiety and depression were measured using the Hospital Anxiety and Depression Scale (HADS). 26 Total scores for anxiety and depression range from 0 to 21, with higher scores indicating higher levels of symptomatology. On either the anxiety or depression subscale, a score of 7 or less is considered normal, a score of 8-10 is considered to indicate possible psychological distress and 11 or higher to indicate probable psychological distress. Physical health was measured by responses to the question: 'Which of the following best describes your physical health?' where five options were possible: excellent, very good, good, fair, poor.
Sexual activity. Questions on sexual activity and sexual problems were replicated from the Irish (general population) Study on Sexual Health and Relationships (ISSHR). 27 Sexual activity related questions included: number of sexual partners (options were: 0, 1, 2, 3, more than 3), frequency of sexual activity in the last year (options were 0, less than once a month, once or twice a month, once or twice a week, twice or three times a week, more than three times a week), physical and emotional satisfaction with current sexual activity (on five point Likert scales, from extremely to not at all) and desire to have sex more or less often (on five point Likert scale, from much more to much less often).
Sexual problems.
Respondents were asked about their experience of sexual problems in the six month period preceding their coronary event or procedure. Typical sexual health problems as assessed by Laumann 28 in a major US study and utilised in the ISSHR were included. Respondents were asked to indicate whether they had experienced each of the listed sexual problems for a period of one month or more, answering either yes or no to each problem. Listed problems included: lacked interest in sex, did not find sex pleasurable, unable to climax, climaxed too quickly (men only), trouble maintaining an erection (men only), physical pain during intercourse, trouble becoming lubricated (women only), feeling anxious about ability to perform and other (asked to specify). Respondents were asked whether they had sought professional help for identified sexual problems.
Respondents were then asked to indicate whether they had experienced the same sexual problems for a period of one month or more, since their coronary event or procedure, and whether they had sought help for the problem.
Respondents were asked to rate how difficult/easy they would find talking to a health professional about a sexual health problem, if they had one, on a five point Likert scale, from very difficult to very easy.
Respondents rated agreement with a list of 14 potential barriers to discussing sexual problems with health professionals (derived from a number of previous studies), 17 ,29 on a six point Likert scale, from strongly disagree to strongly agree. Barriers included items like 'my health professional doesn't have enough time to discuss my sexual health problems', 'my health professional lacks knowledge in this area' and 'I would feel embarrassment about discussing sex'.
Respondents were asked whether sex had changed for them since they were diagnosed with heart disease (response options: yes, for the better; yes, for the worse; no). They were asked to rate how serious a problem for them it was if they reported a deterioration in sex following diagnosis, on a four point Likert scale, from 'a very serious problem' to 'not really a problem at all'.
Sexual treatment experiences.
Respondents were asked whether any health professional had discussed sex with them in the context of their cardiac condition (yes or no). If sex had been discussed, they were asked to indicate with whom (doctor, nurse, psychologist or other) and in which setting (cardiac rehabilitation, general practice or other). They were asked to rate their satisfaction with the way sex had been addressed within cardiac related health care consultations (on a five point Likert scale, from extremely satisfied to not at all satisfied), and whether they would have liked an opportunity to discuss sex (further) in relation to their heart disease (response options: yes, no, not sure).
Procedure
All patients meeting inclusion criteria within participating centres were mailed a letter of invitation to participate. If they did not opt out by return of a prepaid card to the researcher, the researcher contacted them by phone within 2-4 weeks of sending the invite letter. The interviewer addressed any questions and verbal consent to participate was sought over the phone before commencing each interview. All telephone interviews were conducted by one of the authors (SD) between June 2010 and August 2011. Interview responses were recorded on paper questionnaires, which were stored confidentially. Interviews lasted on average 30 minutes (range 20-90 minutes). If patients failed to answer the phone after the third phone call attempt, they were not contacted again.
Statistical analysis
Questionnaire data were input to and analysed using PASW 18 Statistical package. Comparisons between groups were conducted using t-tests for continuous variables and χ 2 tests for categorical variables. A logistic regression analysis was conducted to assess the strength of predictor variables for sexual function problems. A p value of <0.05 was considered statistically significant.
Results
Out of 1180 contactable patients, 382 patients completed structured telephone interviews, giving a response rate of 32.4%. Response rates did not differ between men and women (χ 2 = 4.08, p = 0.25).
Sample characteristics
Demographic and clinical characteristics are presented in Table 1 . The majority (79%) were men; the average age 64 years. Most were married or living with a partner. The most commonly reported cardiac event was myocardial infarction (56%). Seventy per cent reported percutaneous coronary intervention (PCI) and 20% reported a coronary artery bypass graft. Anxiety (HADS-A ≥8) was more prevalent than depression (HADS-D ≥8). The majority of the sample reported that their physical health was very good (33%, n=127) or good (34%, n=129). In comparison with national population estimates for patients attending hospital cardiac rehabilitation, our sample were slightly more likely to be male (population estimates are 67% male), but are comparable in terms of age (population estimates for average age are 62 years). 30 
Sexual activity
Forty seven per cent (n=181) reported no sexual intercourse at all in the previous year. Fourteen per cent (n=55) said they had sex at least once a week, 19% (n=72) said they had sex less often than once a week but at least once a month, and 19% (n=71) said they had sex less frequently than once a month but more frequently than once a year. When participants were asked about their satisfaction with frequency, 53% (n=107) reported they would like to have sex a bit or much more often.
Sexual problems
The frequency of sexual problems for the whole sample, both before and after either their coronary event or diagnosis, is shown in Table 2 . When we examine only those who are sexually active (i.e. those who have had at least one sexual partner in the last year; n=211), the percentage of those who reported a sexual problem rises to 46% (n=96). For men the prevalence rate was 47% (n=86) and for women 37% (n=10).
For men, erectile dysfunction was the most commonly reported type of problem. Nearly one-third of all men reported having a problem with maintaining an erection both before their coronary event and since their coronary event (32% and 33%, respectively). For women, the most common problem reported was lacking interest in sex (16% before event and 10% since event). When asked about the use of medication to increase sexual function, 24% (n=72) of men reported use ever, and 6% (n=19) reported regular use. No woman reported use of medications to increase sexual function.
When participants were asked whether sex had changed for them since their diagnosis/event, 23% (n=89) said it had changed for the worse; of these, 53% (n=47) indicated that this was either a very or a somewhat serious problem for them.
Which factors were associated with sexual function problems?
In univariate analysis, of all the demographic, clinical and psychological variables examined, we identified gender (men 41% versus women 12% reported sexual problems; χ 2 = 23.33, p<0.001); diagnosis of diabetes mellitus (those with diabetes 46% versus those without diabetes 32% reported sexual problems; χ 2 = 5.28, p=0.02) and HADS anxiety (mean HADS-A score for those with sexual problems was 6.2 (4.0) and mean for those without sexual problems was 5.2 (4.0) (t= −2.22, p=0.027)) as significantly related to having sexual problems.
When these predictor variables were entered into a logistic binary regression analysis, the model significantly predicted sexual problems (χ 2 = 37.85, p<0.001). The model as a whole correctly predicted 66.3% of cases to be either experiencing sexual problems or not. When the three predictors were entered together into the model, HADS-A (higher levels) and gender (being male) remained as reliable and independent predictors of sexual function problems, whereas diagnosis of diabetes dropped out. See Table 3 .
Of all the demographic, clinical and psychological variables which were compared between sexually active men with erectile dysfunction and without erectile dysfunction, we found that groups differed only in reported levels of anxiety and depression. We found that those who reported erectile dysfunction (n=99) were more likely to have higher mean HADS-A score (6.31, SD 4.09) than those who had not experienced erectile dysfunction (n=146, 4.81, SD 3.40) (t =3.13, p<0.05). Those who reported erectile dysfunction were more likely to have higher mean HADS depression score (4.18, SD 3.53) than those who had not experienced erectile dysfunction (3.01, SD 2.89) (t =2.73, p<0.05).
Sexual counselling in health services
When asked whether any health professional has raised the issue of sex since their cardiac condition was diagnosed, 66% (n=249) said it had never been discussed. Eighty-six per cent of those who reported that the topic had been raised by a health professional (56% psychologist, 30% nurse and 7% a doctor) said that this took place in hospital cardiac rehabilitation. When asked to rate their satisfaction with how these issues had been addressed within the health services, 24% (n=57) claimed they were extremely or very satisfied, 61% (n=142) claimed they were moderately or slightly satisfied, whereas 15% (n=34) claimed they were not at all satisfied. When asked whether they would have liked the opportunity to discuss sex (or discuss sex further) with a health professional, 48% (n=183) would have liked this opportunity, whereas 37% (n=140) would not have liked this opportunity. When asked whether all types of sexual health services were available to them, the majority of respondents (n=296, 78%) said that their preference would be to consult with a general practitioner. Thirty-two per cent (n=121) said they would find it either difficult or very difficult to talk to a health professional about a sexual problem, whereas 63% (n=238) said they would find it easy or very easy. Women were more likely than men to find it difficult or very difficult to talk to a health professional about a sexual health problem (50% for women versus 27% for men).
The most commonly endorsed barriers to discussing sexual problems with a health professional were the presence of a third party (not being alone with health professional) (47% agreed), not feeling ready to discuss sexual problems (35% agreed) and feelings of embarrassment (34% agreed).
Discussion
This study is novel in reporting nationally representative data from both male and female cardiac patients, and addressing their experience of sexual activity after their cardiac event as well as their views on how sexual problems are addressed within health services. One of the most significant findings in our study was the high level of sexual inactivity in the previous year (around half of the sample), significantly higher than general population estimates for this age group of around 21% of men and 33% of women. 27 It is possible that this high level of sexual inactivity may be at least to some degree a result of unresolved sexual problems.
Sexual problems
The rate of self-reported sexual problems in our study (46% of those who are sexually active) is similar to previous studies with cardiovascular samples. 2 Men were significantly more likely than women to report sexual problems. Among sexually active women, the prevalence figure for sexual problems was 37%, lower than prevalence levels found in previous studies. 5, 31, 32 The most commonly reported sexual problem was lack of interest in sex. Our study is similar to previous studies of this population in reporting high levels of women (66% in our study) who were not sexually active. 12, 31 There are conflicting findings in the literature when comparing men and women in relation to the impact of heart disease on their sexual activity, with some reporting women as less likely to return to sexual activity after a cardiac event, 33 but others finding no difference between men and women. 34 Our data suggest that women do seem to be less likely to engage in sexual activity after a coronary event than men, but this finding must be treated with caution as our sample size for women is small, and the finding is likely in part due to the fact that women with heart disease are generally older than men, and their partners are therefore more likely to be already deceased.
For men, the most frequently reported problem was erectile dysfunction, with around one-third reporting this problem, falling somewhere in between rates reported previously. 2, 5, 7, 9, 10, 35 Previous studies which report lower levels had samples with a younger mean age and/or involve healthier participants than our sample, while studies which report higher levels have samples with a higher mean age than our sample, or involve patients at more critical time points in their illness trajectory, for example, currently undergoing coronary angiography. 6 All previous studies reporting higher levels of erectile dysfunction employ the International Index of Erectile Function (IIEF) component of the Sexual Health Inventory for Men (SHIM). 36 It has been suggested that the IIEF is likely to overestimate actual levels of erectile dysfunction. 5 Our figure for erectile dysfunction is significantly higher than general population prevalence rates 27 where 26% of men aged 55-64 reported having experienced one month or more of erectile dysfunction in the last five years. The time frames (one year versus five years) are not directly comparable, so within the five year time frame, our sample would be likely to report even higher levels of erectile dysfunction.
There was no change in frequency of reporting a sexual problem before or after diagnosis or coronary event. For men reporting erectile dysfunction, this fits with the finding that erectile dysfunction commonly precedes diagnosis with cardiovascular disease. 13 However, nearly a quarter of the sample said that sex had deteriorated for them since their event, and over half of these indicated that it was a serious problem for them.
Factors associated with sexual problems
We found that gender (being male), having been diagnosed with diabetes mellitus, and higher anxiety levels were associated with the presence of sexual problems. Diabetes mellitus has been identified previously as a risk factor for sexual dysfunction and anxiety has been identified previously as a risk factor for erectile dysfunction. 8 When we examined erectile dysfunction specifically, we found that raised levels of anxiety and depression, but not self reported physical health, were significant associated with erectile dysfunction among sexually active men. These findings confirm previous reports. 5, 35, 37 Seeking professional help for sexual problems
In line with previous research, 19, 38 a significant majority of patients reported that sex had never been discussed with them by a health professional, and when these discussions had taken place, satisfaction was relatively low. Interest in discussing aspects of sexual life was variable, but nearly half the sample said they would have liked some or more discussion of sexual issues within health services. However, similar to previous studies, 21 patients in our study were reluctant themselves to raise the issue of sexual problems with a health professional. The most common professional with whom sexual problems were discussed in cardiac rehabilitation was a psychologisthowever, it is important to note that only a minority of cardiac rehabilitation services in Ireland actually employ a psychologist. One of the primary barriers to discussing sexual problems was lack of private setting; for the majority cardiac rehabilitation is experienced as part of a group, with limited opportunities to address issues privately with a health professional.
Limitations
Our sample were heterogeneous regarding their underlying diagnosis and reason for attending cardiac rehabilitation and we do not have detailed information on clinical history. While our sample is likely to be representative of patients in general who have completed phase 3 hospital cardiac rehabilitation, we are limited in our ability to conduct sub-group analysis. In addition, as we selected larger hospital centres only in this study, our findings may not be representative of smaller hospital centres. However, the included centres were no more likely than non-included centres to employ a psychologist; this may indicate that large and small centres do not differ systematically in the service they provide. As only patients were consulted, the views of partners are absent.
Our low response rate may bias our findings, due to the effects of self-selection. It has been suggested that surveys of sexual attitudes and behaviour may overestimate sexual liberalism, activity and adversity. 39 The retrospective nature of data relating to sexual function problems in the last year and particularly before their coronary diagnosis or coronary event means that responses may be subject to memory bias.
The data we gathered on medications were unreliable, as participants were often unsure about which medication they had been prescribed, and therefore we have not reported this data. More information on patients' medications would have been useful, as such medications may have influenced sexual dysfunction among our sample.
To our knowledge, ours is the first study in this area to administer questionnaires to patients via telephone interview. This method was selected in an attempt to maximise the quality of our data, by allowing the researcher to further clarify the meanings of questions, minimise misunderstandings and reduce missing data, while also allowing respondents to benefit from the anonymity associated with a telephone interview, rather than a face-to-face interview. We believe that we achieved these aims and had virtually no missing data. However, it is also possible that administration by the researcher in this way might have influenced the responses of participants.
Conclusion
Levels of sexual inactivity and sexual problems were higher in our sample than the general population. A sizeable minority reported perceiving the deterioration in their sexual lives following diagnosis/coronary event as a serious problem. However, few have raised these issues with a health professional and satisfaction with how these issues are currently dealt with in health services is low. Raised anxiety levels were associated with sexual dysfunction, and both higher anxiety levels and higher levels of depression were observed in those reporting erectile dysfunction compared with those without such problems.
Among our sample, there was a desire for health professionals to address these issues within services, and a substantial proportion claimed that they would find it easy to discuss sexual problems with a health professional. Health professionals working in cardiac rehabilitation and primary care should address sexual issues with their patients, ideally with the option of doing so in a private setting and within the broader context of psychological wellbeing. Psychologists working within cardiac rehabilitation may be ideally placed to address these issues; however, as only nine of the 38 centres in Ireland currently employ a psychologist, other professional groups are also required to address these issues with patients. Addressing these issues early in cardiac rehabilitation, reassuring patients when it is safe to return to sexual activity, may prevent sexual problems arising and reduce levels of sexual inactivity among this population.
Implications for practice
• Health professionals working in cardiac rehabilitation and primary care should address sexual issues with their patients, ideally with the option of doing so in a private setting and within the broader context of psychological wellbeing. • Psychologists working within cardiac rehabilitation may be ideally placed to address these issues; however, as only nine of the 38 centres in Ireland currently employ a psychologist, other professional groups, including nurses, are also required to address these issues with patients. • Addressing these issues early in cardiac rehabilitation, reassuring patients when it is safe to return to sexual activity, may prevent sexual problems arising and reduce levels of sexual inactivity among this population.
